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Abstract  The  extensive  use  of  central  venous  catheters  (CVC)  in  a  hospital  environment  leads
to increased  iatrogenic  complications,  as  more  catheters  are  used  enclosed  and  its  maintenance
is prolonged.  Several  complications  are  known  to  be  related  to  central  venous  catheter,  of  which
the uncommon  cardiac  tamponade  (CT),  hardly  recognized  and  associated  with  high  mortality.
We present  a  clinical  case,  with  favorable  outcome,  of  a  patient  who  developed  a  CT  17
days after  CVC  placement,  and  try  to  reﬂect  on  the  measures  that  can  be  taken  to  reduce  its
incidence,  as  well  as  the  therapeutic  approaches  to  practice  in  the  presence  of  a  suspected  CT.
© 2016  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.
PALAVRAS-CHAVE
Tamponamento
Tamponamento  cardíaco:  uma  complicac¸ão  rara  da  cateterizac¸ão venosa  central  --
Relato  de  um  caso  clínicocardíaco;
Cateter  venoso
central;
Iatrogenia
Resumo  O  vasto  uso  dos  cateteres  venosos  centrais  (CVC) em  meio  hospitalar  incita  a  um
aumento da  iatrogenia,  uma  vez  que  são  colocados  mais  cateteres  e  a  sua  manutenc¸ão  é  mais
prolongada.  São  conhecidas  as  complicac¸ões  relacionadas  com  a  cateterizac¸ão  venosa  central,
uma das  quais  o  tamponamento  cardíaco  (TC),  raro,  diﬁcilmente  reconhecido  e  associado  a
grande mortalidade.Please  cite  this  article  in  press  as:  Azevedo  AC,  et  al.  Cardiac  tamponade:  a  rare  complication  of  central  venous  catheter
--  a  clinical  case  report.  Rev  Bras  Anestesiol.  2016.  http://dx.doi.org/10.1016/j.bjane.2015.04.005
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Os  autores  apresentam  um  caso  clínico,  com  desfecho  favorável,  de  uma  doente  que  desen-
volveu um  TC  17  dias  após  a  colocac¸ão  de  um  CVC  e  procuram  reﬂetir  sobre  as  medidas
que podem  ser  adotadas  para  reduzir  a  sua  incidência,  bem  como  as  atitudes  terapêuticas
na suspeita  de  TC.
©  2016  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.
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patient  required  vasopressor  support  with  norepinephrine
and,  through  the  same  CVC,  two  units  of  packed  red  blood
cells  and  isosmolar  ﬂuid  were  infused,  with  a  volume  of
1200  mL,  uneventfully.ntroduction
entral  venous  catheter  (CVC)  is  widely  used  in  hospitals  for
entral  monitoring;  placement  of  temporary  pacemakers;
dministration  of  ﬂuids,  blood  products,  parenteral  nutri-
ion  or  drugs  (antibiotics,  vasopressors,  chemotherapy,  and
thers).  This  extensive  use  of  CVC  prompts  an  increase
n  iatrogenic  conditions  associated  with  this  technique,  as
ore  catheter  are  being  placed  and  kept  longer.1,2
Complications  of  central  venous  catheterization  are
nown  and  cardiac  tamponade  (CT)  is  a  rare  and  hardly
ecognized  complication  associated  with  high  mortality.3,4
ased  primarily  on  case  reports,  its  incidence  ranges  from
.0001%  to  1.4%  and  its  associated  mortality  from  65%  to
00%  in  adults;  in  children,  the  incidence  is  higher  (1--3%)
nd  mortality  is  lower  (30--50%).5,6
The  signs  and  symptoms  of  CT,  in  addition  to  being  unspe-
iﬁc,  may  arise  within  few  minutes  after  CVC  insertion
r  up  to  ﬁve  months  after  placement,3,5,7 which  explains
he  missed  or  late  diagnosis  and  the  fate  of  many  of  the
escribed  cases.
We  present  a  case  with  a  favorable  outcome  in  a  patient
ho  developed  a  CT  17  days  after  CVC  placement  in  the  right
nternal  jugular  vein.
In  this  article,  we  will  discuss  the  factors  that  increase
he  risk  of  this  complication,  the  measures  that  can  be
dopted  in  our  protocols  to  reduce  the  incidence,  and  the
herapeutic  approaches  to  use  when  faced  with  a  suspected
T.
linical case
emale  patient,  26  years  old,  150  cm  tall,  55  kg,  ASA  IV,
dmitted  for  elective  left  nephrectomy  due  to  pyonephro-
is  refractory  to  antibiotic  therapy.  The  patient  relevant
linical  history  included  polymalformative  syndrome  (hydro-
ephalus,  spina  biﬁda,  interventricular  communication,
esicoureteral  reﬂux,  neurogenic  bladder,  dysfunctional
olon,  and  imperforate  anus),  with  various  surgical
epair  interventions,  epilepsy,  and  chronic  renal  failure
n  hemodialysis  (renal  transplantation  in  2001).  Labora-
ory  tests  showed  hemoglobin  --  102  g  L−1;  hematocrit  --
.311  L  L−1;  platelets  --  193  ×  109 L−1;  prothrombin  rate  --
0%;  aPTT  --  45.4  s;  INR  --  1.45;  creatinine  --  9.8  mg  dL−1.Please  cite  this  article  in  press  as:  Azevedo  AC,  et  al.  Cardiac  t
--  a  clinical  case  report.  Rev  Bras  Anestesiol.  2016.  http://dx.d
lectrocardiogram  (ECG)  showed  sinus  tachycardia  with  a
requency  of  106  beats  per  minute.
The  patient  had  no  peripheral  venous  access,  reason  why
 CVC  was  placed  before  the  induction  of  general  anesthesia.
F
phe  right  internal  jugular  vein  was  punctured  at  ﬁrst  attempt
y  an  experienced  anesthesiologist.  A  3-lumen  catheter,
5  cm  long  (Certoﬁx® Trio;  B|BRAUN)  was  inserted  using  the
eldinger  technique,  without  any  changes  in  ECG.  The  cor-
ect  insertion  into  the  venous  system  was  conﬁrmed  by  ultra-
ound  visualization  of  the  needle,  guidewire  and  catheter
nd  free  aspiration  of  dark  red  blood  through  the  three
umens.  During  surgery,  the  patient  required  vasopressor
upport  with  norepinephrine,  blood  transfusions  (two  units
f  fresh  frozen  plasma  and  seven  units  of  cryoprecipitate),
n  addition  to  ﬂuid  maintenance/blood  loss  replacement,  an
stimated  1000  mL  of  infused  ﬂuids  through  the  CVC.
A  chest  X-ray  was  performed  at  the  Post-Anesthesia  Care
nit  (PACU)  immediately  after  surgery  (Fig.  1),  with  intrac-
rdiac  view  of  the  catheter  tip.  Due  to  the  poor  technical
onditions  of  radiography,  the  ﬁnding  was  neglected  and  the
atheter  was  not  externalized.
The  patient  returned  to  the  operating  room  seven  days
ater  due  to  a  retroperitoneal  hematoma,  in  the  nephrec-
omy  bed,  without  active  bleeding  focus.  During  surgery,  theamponade:  a  rare  complication  of  central  venous  catheter
oi.org/10.1016/j.bjane.2015.04.005
igure  1  Postoperative  chest  X-ray  performed  after  CVC
lacement  in  the  right  internal  jugular  vein.
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cFigure  2  Chest  X-ray  performed  14  days  after  CVC  placement
(onset of  symptoms).
During  hospitalization,  14  days  after  CVC  placement,
the  patient  developed  dyspnea  and  precordial  pain,  and
another  chest  X-ray  was  performed  (Fig.  2),  again  with-
out  appraising  the  tip  of  the  CVC  positioning.  At  day  16,
the  patient  presented  with  hemodynamic  instability  with
signiﬁcant  worsening  on  the  17th  day  and  progression  to
cardiopulmonary  arrest  (CPA)  with  asystole,  with  return  of
spontaneous  circulation  10  min  after  the  start  of  advanced
life  support  (ALS).
Immediately  after  transfer  to  the  Intensive  Care  Unit
(ICU),  she  had  a  new  episode  of  bradycardia  with  progres-
sion  to  asystole,  with  pulse  recovery  after  ﬁve  minutes  of
ALS.  Subsequently,  a  transthoracic  echocardiogram  showed
CT  and  the  CVC  tip  into  the  pericardial  space.  We  contacted
the  cardiology  department,  and  pericardiocentesis  was  per-
formed,  with  immediate  output  of  400  mL  of  hematic  liquid,
resulting  in  improved  hemodynamics.  Pericardial  drainage
was  performed  with  output  of  750  mL  of  hematic  liquid  in
24  h.  The  jugular  CVC  was  removed  after  a new  chest  X-ray,
which  conﬁrmed  the  intracardiac  placement  of  the  catheter
tip  (Fig.  3).
The  patient  was  discharged  from  the  ICU  two  days  later,
hemodynamically  stable,  with  spontaneous  breathing  and
without  sequelae.
Discussion
A  study8 based  on  6440  medical  records  of  complications
associated  with  medical  practice,  performed  between  1979
and  2000,  reveals  that  110  (1.7%)  of  such  complications
were  related  to  CVC  placement  and  that  of  16  registered  CT,
13  were  associated  with  prolonged  use  of  catheters,  with  aPlease  cite  this  article  in  press  as:  Azevedo  AC,  et  al.  Cardiac  t
--  a  clinical  case  report.  Rev  Bras  Anestesiol.  2016.  http://dx.d
high  mortality  rate  (81%)  compared  to  other  complications.
In  fact,  CT  caused  by  central  venous  catheterization  is  a
well-documented  entity,  with  clinical  cases  reported  since
1958.5 However,  its  variable  incidence  in  the  literature
i
i
t
tigure  3  Chest  X-ray  performed  17  days  after  CVC  placement
after pericardiocentesis).
emains  low  because  CT  cases  are  not  recognized  or  not
isclosed.5
There  are  different  mechanisms  involved  in  post-CVC  CT:
irect  trauma  at  the  time  of  insertion,  catheter  migration,
nd  mechanical  and  chemical  erosion.1,5
Upon  insertion,  the  guidewire  (despite  its  ﬂexible  J-
ip),  introducer  or  catheter  may  cause  a  detachment  of
he  superior  vena  cava  (SVC)  wall  at  the  atrium  junc-
ion  (SVC  intrapericardial  portion)  or  perforation  of  the
eart  chambers  and  frequently  causing  acute  symptoms.1,6,9
oteworthily,  the  complications  directly  resulting  from  CVC
nsertion  are  closely  related  to  the  physician’s  experi-
nce.  Inexperienced  physicians  have  failure  rates  with  the
echnique  and  complications  that  are  twice  those  of  expe-
ienced  physicians.1 CVC  material  (polyethylene,  silicone  or
olyurethane)  also  has  inﬂuence  on  CT  origin.  The  more  stiff
nd  less  ﬂexible  it  is,  the  greater  the  risk  of  perforation.2
CVC  repeated  contact  with  the  endocardium  leads  to
hrombus  formation  and  CVC  adherence  to  the  myocardium,
yocardial  wall  erosion,  necrosis,  and  perforation  up  to  the
ericardial  space,  causing  CT  after  several  days.2,9 Perfo-
ation  is  more  likely  to  occur  if  the  catheter  tip  is  located
n  the  heart,  in  contact  with  the  wall,  because  the  cutting
dge  moves  in  correspondence  with  the  respiratory  move-
ents  and  cardiac  contractility.2 The  angle  formed  by  the
atheter  tip  and  the  vessel  or  heart  wall  is  also  a  major
isk  factor.  The  more  perpendicular  the  angle  is  (>40◦),  the
reater  the  possibility  of  erosion  and  necrosis  perforation
f  the  vessel  intima  or  heart  wall,2,5 which  is  more  evident
hen  CVC  is  placed  via  subclavian  or  left  internal  jugular
ein  due  to  its  more  tortuous  path.5
Chemical  erosion  happens  when  hyperosmolar  ﬂuids  in
ontact  with  the  endocardium  lead  to  erosion  and  osmotic
njury  perforation,  with  transmural  diffusion  of  ﬂuids  lead-amponade:  a  rare  complication  of  central  venous  catheter
oi.org/10.1016/j.bjane.2015.04.005
ng  to  pericardial  effusion.2,9 From  the  moment  in  which
here  is  hypertonic  ﬂuid  present  in  the  pericardial  space,
here  will  be  a rapid  build-up  of  ﬂuid  by  osmotic  gradient.1
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The  most  common  sites  of  perforation  are  right  atrium
RA)  and  right  ventricle  (RV)  in  80%  of  cases,  followed  by
he  SVC.5 There  is  also  reports  of  left  atrial  (LA),  SVC/RA
unction,  and  left  subclavian  vein  perforations.9
CT  may  not  always  be  prevented,  but  certain  measures
an  reduce  its  incidence  and  mortality.  Our  conduct  during
entral  venous  catheterization  can  be  changed  and  some
recautions  can  be  taken.
A  catheter  with  the  shortest  length  possible,  appropriate
o  the  clinical  situation,  should  be  selected.1,10 According
o  the  literature,  catheters  with  15--16  cm  signiﬁcantly  min-
mize  CVC  intracardiac  placement  via  subclavian  or  jugular
ein.1,11
Whenever  possible  and  available,  real  time  ultrasound
hould  be  used  to  guide  the  insertion  of  CVC  via  internal
ugular  vein,  in  order  to  improve  the  success  rate  and  reduce
he  incidence  of  complications.10,12,13 Regarding  catheter
lacement  via  subclavian  or  femoral  vein,  the  evidence  is
mbiguous  to  recommend  its  routine  use.10,13 The  use  of
ltrasound  has  been  suggested  for  vein  and  local  anatomy
creening  prior  to  puncture  (static  ultrasound),  particularly
n  high  risk  patients.13
At  the  time  of  puncture,  the  blood  color  or  absence  of
ulsatile  ﬂow  should  not  preclude  the  later  conﬁrmation  of
he  CVC  location.10
The  catheter  tip  position  may  be  conﬁrmed  by  three
ethods:  chest  X-ray,  ﬂuoroscopy,  and  endocavitary  ECG.10
he  major  advantage  of  ﬂuoroscopy  and  endocavitary  ECG  is
he  possibility  to  conﬁrm  the  initial  position  of  the  catheter
ip  on  the  bedside  monitor.  The  literature  reports  that
lacing  a  CVC  without  a  ﬂuoroscopic  or  continuous  ECG
onitoring  of  the  catheter  tip  results  in  at  least  15%  of
rroneously  positioned  catheters.14 In  the  operating  theater
f  our  hospital,  the  protocol  requires  a  chest  X-ray  in  the
mmediate  postoperative  period.
It  is  also  important  to  check  the  blood  backﬂow  through
he  CVC  lumens  and,  particularly,  aspirate  the  blood  from
he  distal  lumen15 to  conﬁrm  its  position  in  the  vascular
ystem,3,9,16 and  perform  it  regularly  and  aseptically  when-
ver  the  catheter  is  used.  Noteworthily,  the  distal  lumen
hould  not  be  used  to  infuse  hyperosmolar  solutions.5,6
The  movement  of  arms,  head,  neck,  and  trunk  exacer-
ated  by  the  large  anatomic  variations  in  the  VCS  length
ay  cause  the  catheter  migration,1,5,15 so  it  must  be  securely
xed  to  the  skin.
Several  anatomical  landmarks  have  traditionally  been
sed  to  assess  the  proper  ﬁnal  position  of  the  catheter  tip
sing  radiological  control.1,5,9,17--21 However,  although  there
s  no  consensus  on  its  position  in  the  SVC,  its  intracardiac
ocation  should  certainly  be  avoided  because  it  is  associated
ith  higher  mortality.11
Regarding  diagnosis,  36%  of  the  CT  secondary  to  CVC
lacement  occur  within  the  ﬁrst  24  h,1,3,7 which  suggests
hat  the  perforation  occurred  at  the  time  of  insertion  and
ot  by  migration  or  erosion,  and  82%  occur  in  the  ﬁrst  week
fter  CVC  placement.1,3,7
The  symptoms  include  chest  or  epigastrium  pain  or
iscomfort,  nausea,  dyspnea,  tachycardia,  engorgementPlease  cite  this  article  in  press  as:  Azevedo  AC,  et  al.  Cardiac  t
--  a  clinical  case  report.  Rev  Bras  Anestesiol.  2016.  http://dx.d
f  neck  veins,  paradoxical  pulse,  hypotension,  low  ECG
oltage,  and  increased  cardiac  silhouette.3 The  classic
eck’s  triad  (hypotension,  mufﬂed  heart  sounds,  and  jugular
ngorgement)  is  not  present  in  over  29%  of  cases,  and  death
r
a
a
a PRESS
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rom  cardiovascular  collapse  may  be  sudden  with  ‘‘vague’’
igns/symptoms.1,5
In  any  patient  with  CVC,  presenting  with  chest  pain  and
ny  of  the  above  mentioned  symptoms,  a  CT  should  be  sus-
ected  until  proven  otherwise.3,9 At  this  stage,  an  ECG  may
ot  show  changes;  a  chest  X-ray  will  show  changes  only  if  a
igniﬁcant  amount  of  ﬂuid  is  accumulated  in  the  pericardial
pace;  an  echocardiogram  that,  although  a  diagnostic  test,
s  not  always  promptly  available;  or  any  other  test  that  helps
he  diagnosis  must  be  dismissed  to  avoid  treatment  delay.3,5
A  successful  CT  approach  depends  on  early  diagnosis  and
rompt  and  proper  treatment.  So,  if  the  probable  diag-
osis  of  CT  is  admitted,  the  catheter  infusion  should  be
mmediately  stopped,3,5,9,16 the  infusion  container  must  be
owered  below  the  level  of  the  patient’s  heart,  and  any
ericardial  content  must  be  carefully  aspirated  through  the
atheter.3,5,9 Note  that  the  backﬂow  of  blood  through  the
VC  does  not  exclude  the  CT  diagnosis,  particularly  if  the
VC  tip  is  already  in  the  pericardial  space.1 CVC  should  be
arefully  removed3,5,9 and  an  echocardiography  performed.7
f  CPA  is  imminent,  emergency  pericardiocentesis  should  be
erformed5,9 and,  as  a  last  resort,  thoracotomy.3,5,9
In  this  clinical  case,  the  catheter  selection  was  ade-
uate  (15  cm  ﬂexible  polyurethane  catheter);  the  procedure
as  ultrasound-guided  monitored  with  ECG,  without  causing
rrhythmia  by  the  guidewire;  and  the  backﬂow  of  blood  was
bserved  through  the  three  lumens  of  the  catheter,  which
onﬁrmed  CVC  position  in  the  vascular  system.  However,
he  chest  X-ray  performed  in  the  immediate  postoperative
eriod  showed  the  catheter  tip  within  the  heart,  but  as  it
as  an  anteroposterior  incidence  and  technical  conditions
ere  bad,  the  ﬁnding  was  underestimated.  The  catheter
ermanence  for  17  days  in  an  anomalous  position  (possibly  in
A),  in  a  patient  with  polymalformative  syndrome  and  sev-
ral  previous  surgeries,  resulted  in  the  CT  by  an  increasing
echanical  erosion  mechanism  and  migration  to  the  peri-
ardial  space.  Although  the  causes  of  pericardial  disease,
nd  consequently  CT,  are  very  diverse,22 in  this  case  see-
ng  the  catheter  tip  in  the  pericardial  space  deﬁned  the
tiologic  diagnosis  of  CT.  There  were  no  objective  clini-
al,  analytical  or  imaging  criteria  to  support  other  causes
f  subacute  CT,  especially  complications  from  medical  con-
itions,  such  as  infectious  pericarditis,  acute  myocardial
nfarction  (Dressler’s  syndrome),  congestive  heart  failure,
remia,  inﬂammatory  bowel  disease,  hypothyroidism,  con-
ective  tissue  disease,  metastases,  or  drug  side  effects
procainamide,  isoniazid,  hydralazine,  minoxidil,  pheny-
oin,  anticoagulants,  methysergide).23
Interestingly,  a  multicenter  US  study11 of  intensive  care
nits  found  intracardiac  placement  of  CVC  tip  in  47%  of
atients  and  that  the  CVC  position  was  not  corrected  after
he  chest  X-ray.  These  numbers  and  our  reported  case  alert
s  for  a  careful  consideration  of  the  control  X-rays  after
VC  placement,  in  order  to  detect  anomalous  positions  and
ffectively  correct  it  after  visualization.
However,  we  consider  that  the  importance  of  the
atheter  tip  exact  position  in  the  chest  radiography  is  over-
stimated  in  the  literature,  because  no  position  will  beamponade:  a  rare  complication  of  central  venous  catheter
oi.org/10.1016/j.bjane.2015.04.005
ealistic  in  anteroposterior  radiographs  and  even  if  patients
re  immobile,  the  physiological  movements  of  the  cardiac
nd  respiratory  cycle  may  change  the  catheter  tip  position
t  any  time.
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In  fact,  there  is  no  evidence  in  the  literature  that
radiography  can  prevent  late  complications  such  as  CT.9
Moreover,  we  advocate  that  the  CVC  position  should  be
conﬁrmed  by  radiography  and  should  be  reviewed  when-
ever  chest  X-rays  are  performed  for  other  reasons,  mainly
to  prevent  intracardiac  placement  and  hidden  catheter
migration.
Conclusion
The  selection  of  more  ﬂexible  and  short  catheters  should
be  an  option.  Real-time  ultrasound  reduces  the  number
of  complications  associated  with  the  technique,  but  it
does  not  allow  the  catheter  tip  view  or  prevent  late
complications.  Fluoroscopy  and  endocardial  ECG,  if  avail-
able,  are  effective  methods  to  identify  the  catheter  tip
initial  position  at  the  bedside,  but  should  not  dismiss  con-
trol  radiographs.  Radiologic  conﬁrmation  of  the  catheter  tip
position  is  an  important  measure  to  prevent  intracardiac
placement,  but  it  does  not  guarantee  that  vessel  or  heart
wall  erosion  or  migration  occur,  so  its  position  should  be
reviewed  whenever  chest  X-rays  are  performed  for  other
reasons.  The  backﬂow  of  blood  through  lumens  should  be
checked  whenever  ﬂuids  or  drugs  are  infused  through  the
catheter.
CT  should  be  considered  in  all  patients  with  CVC,  pre-
senting  with  deterioration  in  their  clinical  condition.  The
key  to  therapeutic  success  depends  on  early  clinical  suspi-
cion,  and  echocardiography  is  a  surplus  in  conﬁrming  the
diagnosis.
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